Validation of the normal, freely moving Göttingen minipig for pharmacological safety testing.
The objective of this study was to use a newly established cardiovascular model using freely moving minipigs to document the hemodynamic and electrocardiographic effects of known pharmacological agents. The data generated are to serve as the basis of pharmacological drug safety evaluations using this new model. 6 Göttingen minipigs were equipped with a radiotelemetry system (ITS). Following a recovery period, aortic pressure (AP), left ventricular pressure (LVP), lead II of the ECG and body temperature were continuously recorded throughout an 8 h monitoring period following oral administration of one of the test agents or vehicle. Notocord HEM 4.2 software was used for data acquisition. One known hERG blocker (moxifloxacin (30, 100 or 300 mg/kg)) and one non-selective beta-adrenoreceptor antagonist (propranolol (3, 10 or 20 mg/kg)) were tested in the model using a cross-over study design in 6 pigs. We obtained high signal quality and found stable hemodynamic parameters with low intrinsic heart rates in the Göttingen minipig under resting, pre-treatment conditions. After oral dosing of moxifloxacin, a substantial, dose-dependent increase in the QT-interval duration could be shown, as anticipated for this agent. After propranolol administration, a decrease in HR and left ventricular dP/dt was detected as expected for a beta-adrenoceptor blocking agent. The present data demonstrate that using this model in conscious, chronically instrumented Göttingen minipigs, a cross-over study with six animals was sensitive enough to detect a dose-dependent QT prolongation when moxifloxacin was administered in oral doses leading to clinically relevant plasma drug concentrations. Additionally, we could demonstrate the expected propranolol-induced effects on heart rate and myocardial contractility, despite the low intrinsic resting heart rates in these minipigs. These data support the use of the Göttingen minipig as a sensitive cardiovascular and electrocardiographic model for the testing of new pharmaceutical agents.